The advent of endoscopic retrograde cholangio-pancreatography (ERCP) has enabled physicians and surgeons to carry out a range of diagnostic and therapeutic procedures pertaining to various pathologies found within the hepato-biliary system. Despite being relatively less invasive when compared to traditional methods of surgery, ERCP still carries recognized complications that are a cause for morbidity amongst patients. Furthermore, rarer complications can occur in difficult circumstances that are potentially fatal. We report two cases whereby the patients sustained serious splenic injuries as a consequence of the procedure. Splenic lacerations were diagnosed on computer tomography scanning in both patients who subsequently underwent emergency splenectomy. The patients made an uneventful recovery and returned home after surgery.
INTRODUCTION
Endoscopic retrograde cholangiopancreatography (ERCP) plays an important role in the management of hepatobiliary and pancreatic disorders. Since its introduction in 1970, ERCP has been reported to be associated with certain common complications and some uncommon complications, including acute pancreatitis, common bile and pancreatic ductal injury, and gastric/duodenal perforation. 1 Splenic trauma is an extremely rare and potentially fatal complication of ERCP, and only 12 cases have been reported in the English-language medical literature since 1988 (Table 1) . However, this uncommon but serious complication deserves the attention of general surgeons and gastroenterologists who are involved in performing this procedure.
In this case series, we present 2 cases of post-ERCP splenic trauma occurring as a result of ERCP; the patients represented a few hours after ERCP with an acute abdomen and subsequently underwent laparotomy with splenectomy for splenic injury.
CASE REPORT Case 1
The first patient was a 75-year-old man with a long history of epigastric pain. His comorbidities included hypertension, hypercholesterolemia, and an abdominal aortic aneurysm measuring 4.75 cm in diameter. He had undergone multiple esophagogastroduodenoscopies (OGDs) between 1998 and 2005 with no significant findings but was found to have inflammatory pyloric stenosis on an OGD in October 2010 (confirmed on histologic analysis). During examination, he was found to have Calculi in the gallbladder and common bile duct (CBD). He underwent OGD for dilatation of pyloric stenosis followed by an ERCP with sphincterotomy and stenting of the CBD in April 2011. ERCP proved to be a challenging procedure because of looping of the endoscope in the stomach and a subsequent inability to reduce the loop because the stomach was "too baggy." A cholangiogram confirmed a Calculus in the CBD, but it could not be removed because the patient became restless during the procedure. He was kept overnight in the hospital because he was complaining of severe abdominal pain. An urgent computed tomography (CT) scan of the abdomen after a surgical consultation excluded bowel perforation or any other cause of abdominal pain. A repeat OGD for pyloric dilatation and ERCP were performed 1 month later. For sedation, midazolam, 5 mg; diazepam, 10 mg; butylscopolamine, 20 mg; and fentanyl, 100 mg, were used. The endoscopes used were TJF 240 S/N 2030285 and TGF 240-2900223 Colymp. The pyloric stenosis was dilated with a balloon to 18 mm. With some difficulty, the TJF endoscope was advanced to the second part of the duodenum (D2) with a large gastric loop. Balloon trawls yielded a solitary CBD Calculus. The duct was clear at the end of the procedure, thus requiring no further stenting. The patient was kept in the hospital under observation for 4 hours after the procedure and was discharged home.
The patient felt unwell during the night with symptoms of dizziness and called for an ambulance in the early hours of the morning. He was found to have an altered level of consciousness. He was in a state of shock on arrival to the hospital (hypotensive and tachycardic). After fluid resuscitation in the accident and emergency (A&E) department, an urgent CT angiogram was arranged to rule out a suspected abdominal aortic aneurysm rupture. A CT scan showed splenic rupture and free fluid in the abdomen (Figure 1) . The patient underwent an emergency splenectomy within 2 hours. The intraoperative findings were a capsular tear with a large amount of intraperitoneal blood but no injury to the splenic hilum. There was no associated bowel injury. Histology reported that the spleen weighed 47 g and measured 75 ϫ 60 ϫ 25 mm. A small defect in the capsule, in keeping with a splenic capsular rupture, measured 13 mm. The white pulp of the spleen showed normal vessel architecture, and moderate lymphovascular hyperplasia was noted. The red pulp was found to be congested with no evidence of hematopoiesis. Furthermore, there was no evidence of malignancy within the specimen. Postop- 
eratively, the patient was admitted to the intensive therapy unit for 48 hours and made an uneventful recovery. He received post-splenectomy vaccines and was discharged home 7 days postoperatively receiving lifelong penicillin V, with a follow-up appointment in the outpatient clinic.
At the 3-month clinic follow-up, the patient did not complain of gallstone-related abdominal pain and an ultrasonography scan was performed; it showed one 9-mm gallstone within the gallbladder, but gallstones could be seen within the CBD. In light of his asymptomatic gallstone disease, the patient refused to undergo a laparoscopic cholecystectomy.
Case 2
A 72-year-old woman underwent ERCP for CBD Calculi.
The ERCP was recorded as difficult because the patient was restless during the procedure, but no technical difficulties were encountered and the procedure was completed without any acute on-table complications. She initially had an acute onset of abdominal pain starting soon after her ERCP procedure. The endoscopy team arranged an urgent CT scan of the abdomen with intravenous contrast; it only showed rectal wall thickening, which was the only positive finding. No acute cause of her abdominal pain, such as bleeding, blushing, or perforation, was found. She was discharged home the same day with analgesia. However, the patient's abdominal pain worsened over the course of 24 hours after ERCP, causing her to present to the A&E department. The pain was dull and constant and was associated with nausea and vomiting. On presentation to the A&E department, the patient was hemodynamically stable. Abdominal examination showed mild generalized tenderness, more so in the left upper quadrant, with muscular An urgent CT scan with intravenous contrast of the abdomen was arranged, 1 hour after the patient's presentation to the A&E department, which showed free intraperitoneal fluid and a ruptured spleen (Figure 2) . After discussion with the on-call radiologist and consultant surgeon, it was decided to proceed with an emergency laparotomy and splenectomy because there was no local interventional radiology facility to perform splenic artery embolization. During laparotomy, large amounts of free blood and blood clots were noted. The spleen was found to have a full-thickness laceration at the inferior pole with active blood oozing. There was no vascular injury at the hilum of the spleen. Despite thorough review of the images from the first CT scan, which was performed 24 hours before the patient presented to the A&E department, there was no CT indication suggesting splenic injury.
The specimen sent for histologic analysis weighed 47 g and measured 100 ϫ 54 ϫ 22 mm. The capsule of the Figure 2 . CT scan of patient 2 showing that there is evidence of splenic rupture with a moderate amount of free peritoneal fluid, which has a high density, mainly around the spleen (probably hemorrhagic).
Splenic Laceration
spleen was stripped, and there was a small amount of blood clot. The histology sections showed the spleen including the probable site of rupture. The white pulp showed moderate lymphoid hyperplasia. The vessels seen in the white pulp showed unremarkable features, and there was no evidence of amyloid. The red pulp of the spleen was mildly congested; however, there was no evidence of hematopoiesis. No granulomas were noted in the specimen, and there was no evidence of malignancy.
The patient had an unremarkable postoperative recovery with no complications. She received post-splenectomy vaccines and was discharged home receiving lifelong penicillin V, with a follow-up appointment in the outpatient clinic. She had a hospital stay of 7 days. No information regarding the patient's gallstone disease is available because she was lost to follow-up.
DISCUSSION
ERCP is an important diagnostic and therapeutic tool in the management of hepatobiliary and pancreatic disorders. However, the procedure is not without risk and is associated with a number of established complications, including pancreatitis, hemorrhage, cholangitis, and bowel perforation. 1 The risk of splenic injury reported in this article has important implications, especially with regard to the consent process for ERCP.
Although the exact mechanism of splenic injury after ERCP has not been established, there are a number of theories that have been proposed. One theory suggests that previous gastric surgery with the formation of adhesions between the stomach and spleen or between the spleen and parietal peritoneum may play a role, 2,3 but this has not been found elsewhere despite previous laparotomy. 4 The most probable explanation seems to be that such an injury is caused by traction of the short gastric vessels as a consequence of so-called bowing of the endoscope in the long position. 5, 6 Even the process of insufflation itself has been proposed as a potential cause of injury. 7 Interestingly, in case 2, the initial abdominal CT scan with intravenous contrast did not show any acute bleeding or blushing to suggest splenic trauma. This would suggest that the bleeding from the spleen due to endoscopic trauma was too negligible initially to show up on the scan. Negative findings from an abdominal CT scan in patients presenting with acute abdominal pain after ERCP are not sufficient to rule out suspected splenic injury. Careful clinical assessment and observation are therefore warranted in these patients before being discharged after ERCP.
Excessive manipulation of the patient required during ERCP, such as during a challenging CBD cannulation, is another potential cause of splenic injury. 8 Patients with comorbidities have a higher risk of complications in general, and with regard to ERCP, there is a high theoretical risk of splenic injury in patients with liver cirrhosis and those who are taking anticoagulative medication. 9, 10 A lack of use of epigastric hand pressure applied to the patient by the ERCP operator (particularly when the endoscope is in the long position) could also result in a higher incidence of splenic injury. 11 Most reported cases of splenic injury after ERCP have resulted in splenectomy, but there are also reports of successful conservative management of other cases involving regular clinical assessment, sequential blood tests to assess for a decrease in the hemoglobin level, and the use of procoagulant medication.
In conclusion, splenic injury is a rare but potentially fatal complication after ERCP. Clinicians must maintain a high index of suspicion for splenic trauma and keep this within the working differential diagnosis in patients presenting with acute abdominal pain after ERCP. Further evidence and discussion are required for this injury to be considered an essential part of the consenting process for ERCP.
